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(C) A pre-examination search has been conducted. 

The search was directed towards a storage system. In particular, the 
search was directed towards a disk array device which can be connected to a 
host for communication with each other, a method for use in the disk array device 
and a data sparing control device for use in the disk array device. 

The disk array device according to the present invention includes a disk 
control unit which performs control of the entire disk array device, a host side 
data transfer control unit which controls data transfer to and from the host device, 
data disk drives which constitute one parity group and at least one spare disk 
drive. The one parity group has a large number of data stripes which are formed 
over storage areas of plural data disk drives and the large number of data stripes 
can be partitioned into at least two sets of data stripes. The disk array also 
includes a cache memory which is used for temporary storage of data to be 
transferred between the host device and the disk array device and a subordinate 
side transfer unit which controls data transfer to and from the disk array. 

According to the present invention, the disk array control unit includes a 
prediction section which predicts the likelihood of occurrence of a failure for each 
data disk drive and a divided data copy section which selects at least two data 
disk drives out of the data disk drives as objects of divided data copy according 
to the predicted likelihood of occurrence of a failure, selects at least two divided 
storages areas by selecting one divided storage area for each of the selected at 
least two data disk drives, the selected at least two divided storages areas 
belonging to different sets of the data stripes and the parity group, and controls 



the subordinate side transfer control unit and the cache memory so as to copy 
data in the selected at least two divided storage areas to the at least one spare 
disk drive. 

The method of the present invention operates in the disk array device as 
described above including the disk array control unit, host side data transfer 
control unit, disk array, cache memory and subordinate side transfer control unit. 
According to the present invention, the disk array control unit operates to spare 
data in the data disk drive using the spare disk drive. 

The method according to the present invention includes predicting the 
likelihood of occurrence of a failure for each of the disk drives, selecting at least 
two data disk drives as objects of divided data copy out of the plural data disk 
drive according to the predicted likelihood of occurrence of a failure, selecting at 
least two divided storage areas by selecting one divided storage area from each 
of the selected at least two data disk drives, wherein the selected at least two 
divided storage areas belong to different sets of data stripes in the parity group 
and performing the divided data copy by controlling the subordinate side transfer 
control unit and the cache memory to copy data of the selected at least two 
divided storage areas to the at least one spare disk drive. 

The data sparing control device according to the present invention 
operates in the disk array device described above with respect to the method of 
the present invention. The data sparing control device includes a prediction unit 
which predicts the likelihood of occurrence of a failure for each of data disk 
drives, a divided area selection unit which selects at least two data disk drives as 



objects of divided data copy of the plural data disk drives according to the 
predicted likelihood of occurrence of a failure and selects at least two divided 
storage areas by selecting one divided storage area from each of the selected at 
least two data disk drives wherein the selected at least two divided storages 
areas belong two different sets of data in the parity group and a divided data 
copy unit which controls the subordinate side transfer control unit and the cache 
memory so as to copy data of the selected at least two divided storage areas to 
the spare disk drives. 

The search of the above features was conducted in the following areas: 
Class 711, subclasses 112, 114, 162. 

Additionally, a computer database search was conducted on the USPTO 
systems EAST and WEST. 

(D) The following is a list of the references deemed most closely related to the 
subject matter encompassed by the claims: 



U.S. Patent No. 



Inventors 



6,223,252 



Bandera et al 



U.S. Patent Application Publication No. 



Inventor(s) 



2003/0088803 



Arnott et a I 



A copy of each of these references (as well as other references uncovered 
during the search) is enclosed in an accompanying IDS. 



(E) It is submitted that the present invention is patentable over the 
references for the following reasons. 

It is submitted that the cited references, whether considered alone or in 
combination, fail to teach or suggest the invention as claimed. In particular, the 
cited references, at a minimum, fail to teach or suggest a first feature of the 
present invention wherein the likelihood of occurrence of a failure for each of the 
disk drives is predicted and based on the predicted likelihood of occurrence of a 
failure at least two data disk drives are selected as objects of divided data copied 
out of the data disk drives, a second feature of the present invention as recited in 
the claims wherein at least two divided storage areas are selected by selecting 
one divided storage area from each of the selected at least two data disk drives 
wherein the selected at least two divided storage area belong to different sets of 
data stripes in the parity group, and a third feature of the present invention as 
recited in the claims wherein the copying of the divided data is performed by 
controlling the subordinate side transfer control unit and the cache memory so as 
to copy data of the selected at least two divided storage areas to the at least one 
spare disk drive. 

Each of the independent claims namely claims 1,11 and 20 recite the 
above described first, second and third features of the present invention. 

The references considered most closely related to the claimed invention 
are briefly discussed below: 

Bandera (U.S. Patent No. 6,223,252) shows a hot spare light weight mirror 
for raid system with the selected data drive selected to be mirrored on the hot 



spare drive as a data drive within the drive array selected utilizing predictive 
failure analysis. A hot spare drive within a disk array mirrors writes to a selected 
drive within the disk array, the hot spare remains available for failure recovery 
when a different drive other than the mirrored drive fails. (See summary and 
claim 18). 

However, Bandera fails to teach or suggest the above described first, 
second and third features of the present invention as recited in the claims. 

Arnott (U.S. Patent Application Publication No. 2003/0088803) shows 
rebuilding of redundant disk arrays using distributed hot spare space with 
redundant array of independent disk configuring and rebuilding method that 
involves allocating free blocks as hot spare space blocks to enable rebuilding of 
failed blocks in free blocks of remaining drives after failure. (See paragraphs 9-12 
and 45-48). 

However, Arnott fails to teach or suggest the above described first, second 
and third features of the present invention as recited in the claims 

Therefore, since the above described references and the other references 
of record fail to teach or suggest the above described first, second and third 
features of the present invention as recited in the claims, it is submitted that all of 
the claims are patentable over the cited references and the other references of 
record whether taken individually or in combination with each other. 

(F) Conclusion 

Applicant has conducted what it believes to be a reasonable search, but 
makes no representation that "better" or more relevant prior art does not exist. 



The United States Patent and Trademark Office is urged to conduct its own 
complete search of the prior art, and to thoroughly examine this application in 
view of the prior art cited herein and any other prior art that the United States 
Patent and Trademark Office may locate in its own independent search. Further, 
while Applicant has identified in good faith certain portions of each of the 
references listed herein in order to provide the requisite detailed discussion of 
how the claimed subject matter is patentable over the references, the United 
States Patent and Trademark Office should not limit its review to the identified 
portions but rather, is urged to review and consider the entirety of each 
reference, and not to rely solely on the identified portions when examining this 
application. 

In view of the foregoing, Applicant requests that this Petition to Make 
Special be granted and that the application undergo the accelerated examination 
procedure set forth in MPEP 708.02 VIII. 



(G) Fee (37 C.F.R. 1.17(i)) 

The fee required by 37 C.F.R. § 1.1 7(i) is to be paid by: 

[ X] the Credit Card Payment Form (attached) for $1 30.00. 

[ ] charging Account the sum of $130.00. 

A duplicate of this petition is attached. 

Please charge any shortage in fees due in connection with the filing of this 
paper, including extension of time fees, or credit any overpayment of fees, to the 
deposit account of MATTINGLY, STANGER, MALUR & BRUNDIDGE, P.C., 
Deposit Account No. 50-1417 (501.43402X00). 
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